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(57) ABSTRACT

Disclosed 1s a technique for providing aerodynamic force
information to improve gas mileage and driving stability of a
vehicle. In particular, a plurality of pressure sensors are pro-
vided 1n a vehicle body and are configured to sense the pres-
sure of air received from each of several points of the vehicle
when the vehicle 1s driven. A first unit then calculates an air
resistance value by measuring acrodynamic force data which
the vehicle recetves from air based on a pressure value of air
sensed by the pressure sensor and driving information
depending on the driving of the vehicle, and a method thereof.
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TECHNIQUE FOR PROVIDING MEASURED
AERODYNAMIC FORCE INFORMATION TO

IMPROVE MILEAGE AND DRIVING
STABILITY FOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims under 35 U.S.C. §119(a) the ben-
efit of Korean Patent Application No. 10-2011-0097959 filed
on Sep. 28, 2011, the entire contents of which are incorpo-
rated herein by reference.

BACKGROUND

(a) Technical Field

The present invention relates to a technique for improving
a mileage through estimation of aecrodynamic force on a
vehicle to improve the mileage by adjusting the acrodynamic
force received when the vehicle 1s being operated and adjust-
ing the distance between the vehicle and a vehicle traveling 1n
the front thereof. The illustrative embodiment of the present
invention also improves driver convenience and driving sta-
bility by providing aerodynamic force information to a
vehicle control device and a driver.

(b) Background Art

In recent years, o1l prices have begun to rise and therefore
have atfected the marketability of certain vehicles 1n the eves
of consumers. Theretfore, a vehicles associated gas mileage 1s
one of the primary vehicle selection criteria for consumers
when selecting a vehicle, 1n addition to design and perfor-
mance. The mileage of a vehicle 1s aratio of a driving distance
per unit fuel of the vehicle. It the vehicle has a higher gas
mileage, the vehicle can travel a longer distance with less fuel.

Therefore, companies that manufacture vehicles are exert-
ing steady eflort in technological development for improving
the gas mileage of their vehicles. In fact consumers have
become so concerned about gas mileage that some consumers
have also improved their gas mileage by moditying driving,
habits and reducing the weight of the vehicle.

Wind velocity and direction, and the resulting resistance
have a large influence on riding and handling (R&H) safety as
well as the on the vehicle’s associated gas mileage. However,
there 1s currently no system that provides aecrodynamic infor-
mation applied to a vehicle body.

FI1G. 1 1s a schematic structural diagram showing a vehicle
environment control system.

Referring to FIG. 1, the vehicle environment control sys-
tem includes a road environmental measuring unit 1 that
measures road environment data associated with insolation,
the direction of the wind, a wind velocity, temperature,
humidity, noise, and atmospheric pollution of a road and
transmits the measured road environment data to a remote
device/server in real time through various known wireless
methods. A central server unit 2 receives the measured road
environment data from the road environment measuring unit
1, converts and processes the corresponding data, and trans-
mits the converted and processed data to individual vehicles.
Furthermore, a vehicle environmental control unit 3 that 1s
installed 1n each of the mndividual vehicles and 1s configured
to control the intensity of illumination, sound, degree of air
purification, and temperature/humidity in the vehicle based
on the received road environmental data received from the
central server unit 2 in real time.

However, system described above controls an environment
in the vehicle which travels on a road by measuring environ-
mental data around the road and 1s not associated with mea-

10

15

20

25

30

35

40

45

50

55

60

65

2

surement of aerodynamic force on the outside the vehicle
body depending on the travelling of the vehicle. Furthermore,
the above described systems does not take actions 1n response
to the environmental data received that actually improves the
gas mileage and the driving stability of the vehicle based on
aerodynamic force data which 1s received.

SUMMARY OF THE INVENTION

The present invention has been made 1n an effort to provide
a technique configured to improve gas mileage through esti-
mation of aerodynamic force of a vehicle and adjusting the
aerodynamic force received when the vehicle 1s operated and
the distance between the vehicle and another vehicle traveling
in front thereof.

Further, the present invention has been made 1n an effort to
provide a technique that improves gas mileage through esti-
mation of an aerodynamic force applied to a vehicle to
improve driver convemence and driving stability by provid-
ing information on wind velocity and the direction of the wind
in an outdoor area to a remote server and the driver.

In one aspect, the present invention provides a system for
providing acrodynamic imformation, including: a plurality of
pressure sensors that are provided in a vehicle body. The
plurality of pressure sensors are configured to sense the pres-
sure of air recetved from each of several points on the vehicle
when the vehicle 1s driven. An aerodynamic force measuring
unit 1s configured to calculate an air resistance value by mea-
suring acrodynamic force data which the vehicle recerves
based on a pressure value sensed by the pressure sensor and
driving information associated with the current driving char-
acteristics of the vehicle.

Preferably, the system may further include: a vehicle dis-
tance measuring unit that measures a distance between the
vehicle and a second vehicle that 1s traveling 1n the vicinity of
the vehicle. A calculation unit 1s then configured to calculate
an optimal intervehicle distance at which the air resistance
value 1s mimmized based on the aerodynamic force data
measured by the aerodynamic force measuring unit and an
intervehicle distance from a preceding vehicle. This aerody-
namic force data measured by the aerodynamic force mea-
suring unit may be provided to a vehicle dynamic control
(VDC) and a vehicle stability management (VSM) system.

The plurality of pressure sensors may be installed to sense
a pressure value from each of front surfaces, both sides, and
the top and the bottom of the vehicle. The aerodynamic force
measuring unit may sense the pressures in the pressure sen-
sors installed 1n the front and rear surfaces of the vehicle body
and measure a drag force which the vehicle receives through
a difference between the sensed pressure values.

The aerodynamic force measuring unit may also sense the
pressures in the pressure sensors installed 1n both sides of the
vehicle body and measure a lateral force which the vehicle
receives through a difference between the sensed pressure
values. Furthermore, the aerodynamic force measuring unit
may sense the pressures 1in the pressure sensors installed in the
top and the bottom of the vehicle body and a measure l1it force
which the vehicle recerves through a difference between the
sensed pressure values.

The calculation unit may calculate an optimal intervehicle
distance again based on aerodynamic force data which the
vehicle receives and an intervehicle distance from the preced-
ing vehicle when the preceding/second vehicle 1s changed or
the intervehicle distance from the preceding vehicle 1s
changed. Furthermore, a predetermined intervehicle safety
distance from the preceding vehicle may be stored in a
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memory and used to judge whether the intervehicle distance
can be decreased sately or instead should be 1increased.

In the calculation unit, when the intervehicle distance can
be decreased, by controlling the intervehicle distance to
decrease, the intervehicle distance may be controlled to fur-
ther decrease when the air resistance value decreases, and the
distance-controlled intervehicle distance and the air resis-
tance value may be stored when the air resistance value does
not decrease.

Additionally, when the intervehicle distance cannot be
decreased, by controlling the intervehicle distance to
increase, the intervehicle distance may be controlled to
increase when the air resistance value decreases, and the
distance-controlled intervehicle distance and the air resis-
tance value may be stored when the air resistance value does
not decrease.

In another aspect, the present invention provides a system
for providing acrodynamic information to improve gas mile-
age and driving stability of a vehicle, including a controller
that senses the pressure of air which the vehicle body receives
by using a plurality of pressure sensors provided in/on a
vehicle body and measures the acrodynamic force data which
the vehicle receives through the sensed pressure values and
the driving information associated with the vehicle when the
vehicle 1s being driven. Furthermore, the controller calculates
the optimal intervehicle distance at which the air resistance
value 1s minimized based on the aecrodynamic force data and
the intervehicle distance from the preceding vehicle by mea-
suring the mtervehicle distances from other vehicles.

In yet another aspect, the present invention provides a
method for providing aerodynamic information to improve
gas mileage and driving stability of a vehicle, including:
measuring pressure which a vehicle body receives while a
vehicle 1s driven by a plurality of pressure sensors installed in
the vehicle body; analyzing aerodynamic force data which
the vehicle receives from air based on pressure values of air
sensed by the pressure sensors and driving information
depending on the driving of the vehicle; measuring distances
trom other vehicles which are travelling around a vehicle; and
calculating an optimal intervehicle distance at which an air
resistance value 1s minimized based on an intervehicle dis-
tance from a preceding vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will
now be described in detail with reference to certain exem-
plary embodiments thereof illustrated the accompanying
drawings which are given herein below by way of illustration
only, and thus are not limitative of the present invention, and
wherein:

FIG. 1 1s a schematic structural diagram showing a vehicle
environment controlling system 1n prior art;

FIG. 2 shows a structure of a system for providing aerody-
namic information according to an exemplary embodiment of
the present invention;

FI1G. 3 shows a structure of a system for providing aerody-
namic information according to another exemplary embodi-
ment of the present invention;

FIG. 4 1s a schematic plan view of a state 1n which a
pressure sensor 1s installed 1n a vehicle according to an exem-
plary embodiment of the present invention;

FI1G. 5 1s a structural diagram of a neural network circuit in
an aerodynamic force measuring unit according to an exem-
plary embodiment of the present invention;
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FIG. 6 1s a flowchart of a method for providing aerody-
namic force information according to an exemplary embodi-
ment of the present invention; and

FIG. 7 1s a graph of an experimental result showing an air
resistance reduction rate for each distance between vehicles
according to an exemplary embodiment of the present inven-
tion.

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various preferred features illustrative of the basic
principles of the imnvention. The specific design features of the
present invention as disclosed herein, including, for example,
specific dimensions, orientations, locations, and shapes will
be determined 1n part by the particular intended application
and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

Heremafter reference will now be made 1n detail to various
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings and described
below. While the invention will be described in conjunction
with exemplary embodiments, 1t will be understood that
present description 1s not intended to limit the imnvention to
those exemplary embodiments. On the contrary, the invention
1s intended to cover not only the exemplary embodiments, but
also various alternatives, modifications, equivalents and other
embodiments, which may be included within the spirit and
scope of the invention as defined by the appended claims.

It 1s understood that the term ““vehicle™ or *““vehicular” or
other similar term as used herein i1s inclusive of motor
vehicles 1in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercrait including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
clectric vehicles, plug-in hybrid electric vehicles, hydrogen-
powered vehicles and other alternative fuel vehicles (e.g.
fuels dertved from resources other than petroleum). As
referred to herein, a hybrid vehicle 1s a vehicle that has two or
more sources of power, for example both gasoline-powered
and electric-powered vehicles.

Furthermore, 1t 1s understood that the term “technique™ as
used herein 1s inclusive of associated systems, methods, appa-
ratuses, computer readable medium and any other device or
plurality of devices which embody the mvention described
below.

Exemplary embodiments of the present invention waill
hereinafter be described in detail with reference to the accom-
panying drawings.

FIGS. 2 to 7 show a system and a method for providing
acrodynamic force information to improve gas mileage and
driving stability of a vehicle. FIG. 2 1s a system for providing
acrodynamic information according to an exemplary embodi-
ment of the present invention, which includes a plurality of
pressure sensors 10 that are provided in a vehicle body and
that are configured to sense the pressure from air received at
cach of several points on the vehicle when the vehicle 1s
driven. The system also includes an aerodynamic force mea-
suring unit 20 that 1s configured to calculate an air resistance
value by measuring acrodynamic force data which the vehicle
receives from air based on a pressure value sensed by the
pressure sensor 10 and driving information associated with
the way a vehicle 1s currently being driven.
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That 1s, the system senses pressure from air recerved on the
outer surfaces of the vehicle body through the plurality of
pressure sensors 10 installed on the outside of the vehicle
body. The system then measures the aecrodynamic force data
which the vehicle body receives by gathering the sensed
pressure values and driving information. The driving infor-
mation may include information regarding the vehicle’s
velocity, stability, and the like.

In addition, the aerodynamic force data may be converted
into and calculated as information such as wind direction,
wind velocity, air volume, air resistance, and the like to be
digitized and displayed 1n a room mirror, a center fascia, a
cluster, and the like as a value. Accordingly, driving conve-
nience can be improved through the information provided to
a driver, and the gas mileage and the driving stability can be
improved by controlling the velocity and direction of the
vehicle therefrom.

As shown 1n FIG. 4, the pressure sensor 10 may be installed
to sense a pressure values from each of rear and front surfaces,
side surfaces, and top and bottom surfaces of the vehicle. That
1s, by 1nstalling the pressure sensor 10 1n each of the front and
rear surfaces, side surfaces, and top and bottom surfaces of
the vehicle, the wind pressure received from various direc-
tions of the vehicle body can be effectively and accurately
sensed. That 1s, the plurality of pressure sensors 10 may be
installed on each surface i order to improve the accuracy of
the sensed pressure values.

Moreover, as shown 1n FIG. 5, the aerodynamic force may
be measured and estimated 1n the aerodynamic force measur-
ing unit 20 through a neural network method. That 1s, the
pressure sensor 10 includes iput nodes configured to corre-
spond to the pressure values sensed by the respective pressure
sensors 10 and input variables such as the vehicle velocity and
the vehicle stability, hidden nodes that process a linear com-
bination of the input variable values transierred from the
input nodes as a nonlinear function and transier the processed
linear combination to output nodes or other hidden layers, and
output nodes that output the aecrodynamic force data by con-
nection weights among the nodes.

Herein, the number of the hidden layers, the number of the
nodes, coellicient values among the nodes, and the like are
determined as a wind tunnel test/computation analysis value
when the vehicle 1s developed to be mputted into the aerody-
namic measuring unit 20 and the aerodynamic force data
outputted from the output nodes may be aerodynamic 6-com-
ponent force values.

Moreover, the drag force which the vehicle recerves 1s
measured through a difference in pressure values sensed by
the aecrodynamic force measuring unit 20 when the pressure
sensors 10 installed on the front and rear surfaces of the
vehicle body sense the pressures. In addition, the lateral force
which the vehicle receives 1s measured through the difference
in pressure values sensed by the aerodynamic force measur-
ing unit 20 when the pressure sensors 10 installed on the side
surfaces of the vehicle body sense pressure. Finally, the It
force which the vehicle receives 1s measured through the
difference 1n pressure values sensed by the aerodynamic force
measuring unit 20 when the pressure sensors 10 installed on
the top and bottom surfaces of the vehicle body sense pres-
sure.

That1s, a pitching moment, arolling moment, and a yawing,
moment are measured together 1n addition to a drag force, a
lateral force, and a 11t force that are measured as above to be
operated complexly and integrally, such that an aerodynamic
value which the vehicle body recetves can be measured accu-
rately and effectively.
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The system for providing measured aerodynamic force
information according to the exemplary embodiment of the
present invention may further include a vehicle distance mea-
suring unit 30 that i1s configured to measure a distance
between the vehicle in which the unit 30 1s installed and other

vehicles that are travelling around the vehicle and a calcula-

tion unit 40 that 1s configured to calculate an optimal inter-
vehicle distance at which the air resistance value 1s mimmized
based on the aerodynamic force data measured by the aero-
dynamic force measuring unit 20 and an intervehicle distance
from a preceding/second vehicle travelling in front of the
vehicle 1n which the system 1s 1nstalled.

That 1s, as the air resistance value varies depending on the
intervehicle distance from the preceding vehicle, the optimal
intervehicle distance 1s calculated e.g., at which the air resis-
tance value 1s mimmized by decreasing or increasing the
intervehicle distance from the preceding vehicle by control-
ling the velocity of the vehicle. Accordingly, an air resistance
reduction eifect increases while driving within the optimal
intervehicle distance to improve the gas mileage of the
vehicle.

Herein, the vehicle distance measuring unit 30 which mea-
sures the distances from other vehicles around the vehicle 1n
which 1t 1s installed includes a distance measuring sensor
which may be embodied as, e.g., a laser sensor. Furthermore,
the intervehicle distance may be displayed on a dashboard,
and the like.

In addition, the calculation unit 40 1s configured to repeat-
edly calculate the optimal intervehicle distance based on the
acrodynamic force data which the vehicle recerves and the
intervehicle distance from the preceding distance when a
condition of the preceding vehicle 1s changed. That 1s, when
the intervehicle distance from the preceding vehicle 1s
changed due to a change 1n the velocity of the vehicle in which
the system 1s installed or of the preceding vehicle, or when the
type and shape of the preceding vehicle are changed due to
interruption, the air resistance value 1s changed. Therefore,
the optimal intervehicle distance 1s again calculated and the
adjusted by controlling the distance of the vehicle 1n which
the present system 1s installed from the preceding vehicle in
real time 1n order to 1improve gas mileage.

In other words, 1n general, as the intervehicle distance
decreases, the air resistance reduction effect increases, but the
optimal intervehicle distance varies depending on the shape
and type of the preceding vehicle 1 all by exceptional cir-
cumstances. Therefore, the optimal distance should be calcu-
lated and maintained so as to minimize the air resistance value
according to the driving condition and the conditions/charac-
teristics (e.g., speed, shape, etc.) of the preceding vehicle.

Moreover, the calculation unit 40 may store a predeter-
mined safety intervehicle distance from the preceding vehicle
and judge whether the itervehicle distance can be reduced
depending on this safety distance. Furthermore, since the
maximum and minimum velocities which the vehicle can be
driven may be changed depending on the driving velocity of
the vehicle and the road conditions on which the vehicle 1s
travelling, the imntervehicle satfety distance from the preceding
vehicle may vary depending on the corresponding road con-
ditions. That1s, the intervehicle safety distance on an express-
way may be at least greater than that on a general country
road.

For example, when the intervehicle safety distance 1s set to
6 m, the intervehicle distance decreases when the distance
from the preceding vehicle 1s equal to or more 6 m and the
vehicle 1s prevented from further decreasing 1its intervehicle
distance to less than 6 m.
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Herein, 1n the calculation unit 40, when the intervehicle
distance 1s able be further decreased without exceeding satety
limitations, the vehicle 1s controlled to further decrease its
intervehicle distance when the air resistance value decreases.
When, however, the air resistance value does not decrease, the
distance-controlled intervehicle distance and the air resis-
tance value are stored 1n amemory or storage device for future
reference.

Conversely, 1n the calculation unit 40, when the interve-
hicle distance cannot be decreased, by controlling the inter-
vehicle distance to increase, the intervehicle distance 1s con-
trolled to increase when the air resistance value decreases and
the distance-controlled intervehicle distance and the air resis-
tance value are stored when the air resistance value does not
decrease. That 1s, the optimal intervehicle distance at which
the air resistance value 1s minimized while decreasing or
increasing the itervehicle distance 1s calculated by judging
whether the intervehicle distance can be decrease to improve
the gas mileage within a certain driving environment while at
the same achieving a certain degree of safety.

Meanwhile, as shown 1n FIG. 3, the system may include a
controller that senses the pressure from air which the vehicle
body receives by using the plurality of pressure sensors 10
provided 1n the vehicle body and measures the acrodynamic
force data which the vehicle receives through the sensed
pressure value and the driving information when the vehicle 1s
driven. The controller then calculates the optimal intervehicle
distance at which the air resistance value 1s minimized based
on the aerodynamic force data and the intervehicle distance
from the preceding vehicle by measuring the intervehicle
distances from other vehicles. That 1s, as shown 1n FIG. 2, the
system for providing aerodynamic force mnformation accord-
ing to the exemplary embodiment of the present invention
may 1nclude an aerodynamic force measuring unit 20, a
vehicle distance measuring unit 30, and a calculation unit 40
and may be constituted by a controller 50 1n which the com-
ponents are integrated and controlled 1n one module.

In addition, as shown 1n FIGS. 2 and 3, according to the
exemplary embodiment of the present invention, the aerody-
namic force data measured by the aerodynamic force mea-
suring unit 20 can be provided to a vehicle dynamic control
(VDC) and a vehicle stability management (VSM) system,
¢.g., a chassis system control. More specifically, a change of
a wheel-load under a cross-wind condition based on aerody-
namic force data may be applied to an outer part of the vehicle
body to stabilize the vehicle body. Additionally, pushing or
steering may be minimized by aerodynamic force to improve
the driving stability.

Meanwhile, a method for providing aerodynamic force
information to improve a mileage and driving stability of a
vehicle according to an exemplary embodiment of the present
invention will be described with reference to FIG. 6. The
method for providing aerodynamic force information accord-
ing to the exemplary embodiment of the present invention
includes a pressure measuring operation of measuring pres-
sure which a vehicle body receives while a vehicle 1s driven
through a plurality of pressure sensors 10 installed 1n the
vehicle body, an aerodynamic force measuring operation of
measuring acrodynamic force data which the vehicle recerves
from air based on pressure values of air sensed by the pressure
sensors 10 and driving information depending on the driving
of the vehicle, a vehicle distance measuring operation of
measuring distances from other vehicles which travels around
a self-vehicle, and an optimal intervehicle distance calculat-
ing operation of calculating an optimal 1ntervehicle distance
at which an air resistance value 1s minimized based on an
intervehicle distance from a preceding vehicle. That 1s, when
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pressure 1s sensed by the pressure sensors 10, the aerody-
namic force data of air which the vehicle receives from the
vehicle’s associated driving characteristics 1n addition to the
sensed pressure values and the aerodynamic force data are
operated complexly and mtegrally to calculate the air resis-
tance value.

Herein, the calculated air resistance value and the driving
information of the vehicle may be displayed in an interior
compartment of the vehicle so that the driver can verify the

calculated air resistance value and the driving information
associated with the vehicle.

Subsequently, when the intervehicle distance can be mea-

sured, by judging whether a device for measuring the inter-
vehicle distances from other vehicles, the distances from
other vehicles which travel around the vehicle 1n which the
system 1s 1nstalled can be effectively measured. Additionally,
by displaying the acrodynamic information for the driver, the
driver can also manually adjust the intervehicle distance or
other driving characteristics to manually control the air resis-
tance.

In addition, when the distances from other vehicles are
measured, a safety distance from the preceding vehicle on a
road which the vehicle 1s travelling 1s set and thereatfter, the
controller determines whether the distance from the preced-
ing vehicle should be decreases according to the set safety
distance.

According to the judgment result, when the intervehicle
distance may be decreased, the distance from the preceding
vehicle 1s decreased by vehicular acceleration and thereaftter,
the air resistance value 1s calculated again based on pressure
values sensed by the pressure sensors 10 and the acrodynamic
force data and the distance from the preceding vehicle 1s
measured to be stored.

Subsequently, the controller judges whether the air resis-
tance value 1s decreasing and the intervehicle distance 1s
controlled to further decrease when the air resistance value
should be decreased to increase gas mileage and the interve-
hicle distance, which 1s distance-controlled and stored and the
air resistance value are deducted when the air resistance value
does not decrease.

On the contrary, when the intervehicle distance from the
preceding vehicle cannot be decreased due to, e.g., safety
concerns or obstacles, the distance 1s increased by decelerat-
ing the vehicle and thereatter, the air resistance value 1s cal-
culated again based on the pressure values sensed by the
pressure sensors 10 and the aerodynamic force data and the
distance from the preceding vehicle 1s measured to be stored.

Subsequently, the controller determines whether the air
resistance value 1s decreasing and the intervehicle distance 1s
controlled to further increase when the air resistance value
decreases and the intervehicle distance which 1s distance-
controlled and stored and the air resistance value are deducted
when the air resistance value does not decrease.

In addition, the optimal itervehicle distance at which the
air resistance value 1s minimized and stored 1s calculated and
thereatter, the vehicle 1s driven according to the optimal inter-
vehicle distance by accelerating and decelerating the vehicle
to thereby improve the gas mileage and significantly improve
the driving stability of the vehicle.

FIG. 7 shows air resistance reduction rate for each distance
between vehicles by using the system for providing aerody-
namic force information according to an exemplary embodi-
ment of the present invention wherein semi-midsize vehicles
are used as an example. That 1s, generally, as the intervehicle
distance decreases, an air resistance affect increases. The air
resistance reduction rate 1s a maximum oi 31% 1n the preced-
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ing vehicle, a maximum of 22% in the vehicle following the
preceding vehicle, and a maximum of 26% on the whole.

According to exemplary embodiments of the present
invention, the pressure of air which a vehicle body receives 1s
sensed through a plurality of pressure sensors installed out-
side the vehicle body following the preceding vehicle and
information including the direction of the wind, a wind veloc-
ity, an air volume, an air resistance value, and the like are
provided to a driver by measuring aerodynamic force data
which the vehicle body recerves through the sensed pressure
value and driving information.

Moreover, an optimal intervehicle distance at which the air
resistance value 1s minimized 1s calculated while decreasing,
and increasing an intervehicle distance from a preceding
vehicle by controlling the velocity of the vehicle, so that an air
resistance reduction effect increases when the vehicle 1s
driven with the optimal 1ntervehicle distance, thereby signifi-
cantly improving a mileage of the vehicle. That 1s, when air
resistance decreases by approximately 10%, the gas mileage
can be improved by approximately 5%.

Further, acrodynamic force data measured by an aerody-
namic force measuring unit 1s provided to a vehicle dynamic
control (VDC) and a vehicle stability management (VSM) to
maintain the stable driving characteristics of the vehicle body,

Furthermore, the control logic of the present invention may
be embodied as computer readable media on a computer
readable medium containing executable program instructions
executed by a processor, controller or the like. Examples of
the computer readable mediums include, but are not limited
to, ROM, RAM, compact disc (CD)-ROMs, magnetic tapes,
floppy disks, flash drives, smart cards and optical data storage
devices. The computer readable recording medium can also
be distributed 1n network coupled computer systems so that
the computer readable media 1s stored and executed 1n a
distributed fashion, e.g., by a telematics server.

The mvention has been described 1n detail with reference to
embodiments thereof. However, 1t will be appreciated by
those skilled 1n the art that changes may be made in these
embodiments without departing from the principles and spirit
of the invention, the scope of which 1s defined 1n the appended
claims and their equivalents.

What 1s claimed 1s:

1. A system for providing aerodynamic information to
improve gas mileage and driving stability of a vehicle, com-
prising:

a plurality of pressure sensors mnstalled on a vehicle body
and configured to sense air pressure recerved from each
of several points on the vehicle when the vehicle is
driven; and

a first unit configured to calculate an air resistance value by
measuring aerodynamic force data which the vehicle
receives from air based on:

a pressure value of air sensed by at least one of the
plurality of pressure sensors, and

driving information associated with driving characteris-
tics of the vehicle; wherein the first unit 1s further
configured to calculate the optimal intervehicle dis-
tance between the vehicle and a preceding vehicle at
which the air resistance value 1s minimized based on
the aerodynamic force data and by measuring the
intervehicle distances from other vehicles around the
vehicle.

2. The system of claim 1, further comprising;:

a unit configured to measure a distance between a seli-
vehicle and other vehicles that travel around the seli-
vehicle; and
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a calculation unit configured to calculate an optimal inter-
vehicle distance at which the air resistance value 1s mini-
mized based on the acrodynamic force data measured by
the first unit and an intervehicle distance from a preced-
ing vehicle.

3. The system of claim 1, wherein the acrodynamic force

data measured by the first unit 1s provided to a vehicle
dynamic control (VDC) and a vehicle stability management

(VSM) system.

4. The system of claim 1, wherein the pressure sensor 1s
installed to sense a pressure value from each of front and rear
surfaces, both side surfaces, and a top and bottom surfaces of
the vehicle.

5. The system of claim 1, wherein the first unit senses the
pressures in the pressure sensors installed 1n the front and rear
surfaces of the vehicle body and measures a drag force which
the vehicle receives through a difference between the sensed
pressure values.

6. The system of claim 1, wherein the first unit senses the
pressure 1n the pressure sensors installed 1n both side surfaces
of the vehicle body and measures a lateral force which the
vehicle recetves through a difference between the sensed
pressure values.

7. The system of claim 1, wherein the first unit senses the
pressure 1n the pressure sensors 1nstalled 1n the top and bot-
tom surfaces of the vehicle body and measures a lift force
which the vehicle receives through a difference between the
sensed pressure values.

8. The system of claim 1, wherein the calculation unit
repeatedly calculates an optimal intervehicle distance based
on acrodynamic force data which the vehicle recerves and an
intervehicle distance from a preceding vehicle when the pre-
ceding vehicle changes or the intervehicle distance from the
preceding vehicle 1s changed.

9. The system of claim 1, wherein the calculation unit
stores a predetermined intervehicle safety distance from a
preceding vehicle and determines whether the intervehicle
distance can be decreased according to the safety distance.

10. The system claim 9, wherein in the calculation unat,
when the intervehicle distance can decrease, by controlling
the intervehicle distance to decrease, the intervehicle distance
1s controlled to further decrease when the air resistance value
decreases and the distance-controlled intervehicle distance
and the air resistance values are stored when the air resistance
value does not decrease.

11. The system claim 9, wherein 1n the calculation unit,
when the intervehicle distance cannot decrease, by control-
ling the intervehicle distance to increase, the intervehicle
distance 1s controlled to increase when the air resistance value
decreases and the distance-controlled intervehicle distance
and the air resistance value are stored when the air resistance
value does not decrease.

12. A system for providing aerodynamic information to
improve a mileage and driving stability of a vehicle, compris-
ng:

a controller configured to received sensed air pressure
which a vehicle body recetves by using a plurality of
pressure sensors provided in the vehicle body, calculate
acrodynamic force data which the vehicle recerves based
on the sensed pressure value and driving information
associated certain driving characteristics of the vehicle
and calculate the optimal 1ntervehicle distance between
the vehicle and a preceding vehicle at which the air
resistance value 1s minimized based on the acrodynamic
force data and by measuring the intervehicle distances
from other vehicles around the vehicle.
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13. A method for providing aerodynamic mformation to
improve a mileage and driving stability of a vehicle, compris-
ng:

measuring pressure which a vehicle body receives while a

vehicle 1s driven by a plurality of pressure sensors
installed 1n the vehicle body;

measuring, by a controller, acrodynamic force data which

the vehicle receives from air based on pressure values
sensed by the pressure sensors and driving information
based on the driving characteristics of the vehicle;
measuring, by a measuring device, distances from other
vehicles which are travelling around the vehicle; and
calculating, by the controller, an optimal intervehicle dis-
tance at which an atr resistance value 1s minimized based
on an intervehicle distance from a preceding vehicle.

14. A computer readable medium containing executable
program 1nstructions executed by a processor, comprising:

program 1nstructions that measure pressure which a

vehicle body receirves while a vehicle 1s driven by a
plurality of air pressure sensors installed 1n the vehicle
body;
program instructions that measure acrodynamic force data
which the vehicle receives from air based on pressure
values sensed by the pressure sensors and driving infor-
mation based on the driving characteristics of the
vehicle;
program 1nstructions that measure distances from other
vehicles which are travelling around the vehicle; and

program instructions that calculate an optimal intervehicle
distance at which an air resistance value 1s mimmized
based on an intervehicle distance from a preceding
vehicle.
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